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(54) PATCH FOR REPAIRING CASING STRINGS 
(57) Abstract: 

FIELD: well drilling. SUBSTANCE: patch Is provided with safety collars with maximum outer diameter 
exceeding outer diameter of annular members, safety collars are placed between annular members of 
the scaling Qoor so as to provide a gap, and overlap the gaps in operating position to reduce 
outer diameter of the safety collars to the outer diameter of the annular members. EFFECT: high 
efficiency. 1 dwga 
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(54) ITJIACTblPfc f\JV\ PEMOHTA OBCAJJHLIX KOJIOHH 
(57) Abstract: 

M3o6pcrcHMe oTHocHTOi k ofxnacru 6ypeHwn w Ao6brw nctyrn h rasa, d MacniocrH k Texraixe h TcxnojioruM 
KannranbHoro peMOHTa cKBajftuHW. Uenb - noBbraiCHJie HaAC»HOCTM peMOHTHO-BoccraHOBMTejibHbix pa6or 
3a ctier 3annrrbi repMenrawpyioii^ero noRpbiTHn c coxpaiieHHeu repMenoainoi kojiouhm no eceft jyiuHe 
HanomeHHoro ruiacTbipH. Pjih 3-roro oh cna6»eH npcfloxpainrrcnwibCMM MaiimeraMH, MaKCHManbiibm 
Hapy*uibifl /niaMerp KOTopbix npeBtrinacT HapyTKHbri* RnaMerrp KOJibueubix jJieMeiiroti. npn 3tom 
upeAOXpamrreJibKbie vtaiufiCTbi pa3Mcn;cHU Mexjry KOJibneBbUiM aneMeHTaMM repwerH3Hpyioinero 
noKpbiTun c 3a3opoM c BOOMOjRHocTbJO b paGoMeM nonomeHMH nepeKptrfTUR 3a3opoB c yMeHfanieimeM 
HapyiKHoro flMaiueTpa npe^oxpaHjrrejii*Hb»tx MatuceT jjo HapyjKHoro /jHaxierpa KonbiieBbix an cm chtob. 4 vui. 
blblbll 
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Description (OuHcanae B3o6peTeHH5i]: 

M3o6pcTeiinc othocmtch r o&nacru 6ypenHH h Ao6w i m uctyfvi ii raoa h, b HacTHocTH, k TexHHRe h 
TexHfuiortw KanuTanhnoro peuoHTa cKuajRMitw. 

Uenbio H3o6penreiotfl flaxwercfl noBbimenne h ajni jkhoctm pejaoHTwn-BoccTaHOHHTenbHbtx pafxrr 3a c^er 
3aupTTbi rcpM<rrw3wpyTOcncro noRpbrrofi c coxpaHeimcM ncpuerioai^oi KCJioiaibi no bc<h /vnoie 
HanomeHHoro ruiacrbrpH. 

I loeTannej{H3Lfi o,em> flocnfraercsi Tew. «rro rmacTbipb /yiH poioirra o6cajnibix rojiohh cocrromijKH ho 
npoAOJibHo-rxxJjpHpoBajiHOH Tpy6bi c HapyxubOJ repuerH3wpyioinjiX4 noRpwrneM, BbmonHombai H3 Ha6opa 
RonbixcBbix 3JicweHTOB. pacnariomcHHbtx t^anb Tpy6t>i c saoopoM Apyr OTHOCMTCJibHO APyra. cna6jKen 
npcfloxpaHHTcjibHtJMM ManmeTaMM. MaKCKManbHbiH HapymHbtft jjyiautrrp Roropbix npcebimacT HapyjRHWM 
/jviavurrp Ronbucsbuc sjicmchtob, rrpw yrou npc^oxpaHMTcnbHbre uanraerLJ paauen^eioj wem^y RQjibi;eobaai 
aneueiiTauH repuenrawpyiomero noKpbnwi c 3a3opaMn c boomoxhoctbjo b paoo^cu nanojRciaoi 
ncpcRpbiTMJi 3a3opoB c yMcubmemicu napyjRHoro jjnaxterpa npc^oxpaHMTCJibHbix uaHwer flo HapyxtHoro 
AMaMcrpa RonbueBbtx. ancMCHTOB. 

npM TpaHcnoprupoBKe thkoixj iinacrbipH b RonoHny o6caffHbix Tpy6 KoirraKT ero co ctchkoh ROJioHHbi 
ocymecTBJincTCH Mepe3 waiuxeTbi, pa3uemeHHbie B 3a3opax uew/n/ ROJifeneBbnfli rcpMCTH3wpyionuiMM 
ancMCHTa&oi Ha oupcAC/icHHOM paccTOHHrnx Kpyr or Apyra no ecctt ;yiMHc ruiacTbipn. 

MaHJ&era BbtnojmeHa b BM^e umiMHjjpa c nocTOHHHbtM hjim nepeMCHHbiM no cc arame AnavicrpoM 11 
TosnxpniOH CTeinui. Han6ojibmHfi Araaucrp MaHxeTbi npeBbiuiaeT HapyxtHbiu onwcaHHbm n^tawerp 
KonbucBoix> rcpMeTM3«pyiomcrx) ancwcHra. 

Jlmoia MaHMeT Btj6npacTOi towim o6pa30M. *rro6bi npw paaMcmciora rax Ha nnacrbipc Mexyjy 
rcpMCTH3Hpy»mnMH aneMttrraMM coxpaHnncH <J>yHKUwoHaribHbiH 3a30p He TOJibRO npra TpaHcnoprwpoHRe. ho 
n npM pacimrpeHKM nnactbipH a kohohhc 

PaocTOHHHe uzizjjy MaJtatcTavot h rax ROJinMccrroa paccHMTbiBaerrcH b aafiHcuuocTM or ^jthhu nnacrbip* ra 

RpHBK3Hb( CXBOna CKBajKHHbi. VTo6bI npM KOHKpCTHblX MX SHaMCHHHX HCRJIK>HMTb ROHTSKT 

rcpMcnranpyioiucro noKpbrnm nnacrbipn c KonoHBoft h cto paopymemie. 

Ko«4>wiypannH waiofter, <J>W3WRo-MexaHHMecRwe CBoracrea ra npoHHOCXHbte xapaxTepracTMRH MaTepraana H3 
Koroporo ohm tt3POT0BncHbi, no3BarBix>T o6ecnewrb rax menocTHOCTb npra flHrameHrara nnacrbipH b 
cKBajRMHc, a npsi ero pacnmpcHUH Ac^wpMBpoaaTtCH b paAwanbHOM nanpaancicmi bcjchmhhu paBHoii 
TonmraHe repMCTO3HpyK)Baert) noRpbintfl njiacrbnw, MCKJUOMan MonojiHwroibHyio norepw npoxo«Horo 
ceMeratH RonoHHbi o6caAHbix Tpy6. 

Ha <J>ht. 1 H3o6paxeH imacrbipb I c oAcxbooi Ha Hero npeAOXpaHMTe/ibHbiMH MaiimeraMH 2, cnyDoeHHbtH b 
o6caAHyio KonoHHy 3; Ha 4>ht. 2 h 3 npoAOJibHbie w noncpcMHwe ccmchhw MaiDfi.erbi; Ha fynr. 4 BapnaiiT 

B03M0mH0rO H3rOTOB7ieHHH MaHJuer. 

MaRKera (<J>ht. 1 3) rasroxaaraiBaeTCH c nepeMeHHbiM no ee n/nnie AMawerpoM c o^HiiaROBOK TomnnHOH 
creHKM no eceuy ceuemno paHHofl itrai 6mi3Koa TomnMHe repMeTM3Hpyioiu.ero noRpbiTHH nnacxbipw. Ma 
ROKUCBbtx ynacTKax 4 ee BHyTpeHHsrii B^iaMerp BbmoJiHeH c KamycoBbiM ffonycKOM no OTHomeHMX) k 
HapymHOMy n^faMerpy iuiacTbipH. B cpeAHCH nacTH 5 ffyiaMerp MaHmcTbi yBejimoreacTCH 6eo HOMeiieinui 
TomnHHbj creHKH p,o paswepa Ha 3 4 mw npeBwmaxxnepo nMawerp pepuenrainjywmepo ROJibueBoro 
•3j idwtcHTa 6, b pe3ynbTaTe ^ero b tcjic MajimcTw o6pa3yercH no^iiyTpeime. 

riepexoAbi 7 ot 6oJibniero Awawerpa r MeHbnieuy Bbtno/iHeHbi rohmmocrmmh c yrnoM innt Bcptmoie Ronyca 
MCHbuntw 45°. Memjjy rcpMCTWKOM 6 u MaHmeToti 2 HMerrcn 3a3op 8. IljiacTbipb crrycKaercfl b CRBawwHy 
na mraHre 9. 

rinacTupb co6rapaerc« ra y ct aiianninj acrcn cjieflyronxnM o6pa30M. 

Maiuserbi 2 ofleBaiOT Ha nnacrbipb 1 c HamroM, mto ooecnewBaeT wx ynepwaHne Ha new. 3aTeM Ha 
nnacTbipb HaHocirrcH repMenr3rapyion5ec noRpwnie 6 b BH^e RO/ibueBbix aneweHTOB Taxrou o6pa30M, mto6lj 
ucjKpy hhmh h MaHjscTaMH 2 ocTaBa/iCH aanop 8. nocne 3Toro nnacrbipb Ha nrraHpe 9 onycKaercH b 
o6caAHy» Tpy6y k wecry ee HerepMeTM«mocTH, h pacnmpHercH AopHHpyiomeH pojiobkoh no miOTiioro 
KOHraxTa co nreHxofl o6ca/;Hoii RonoHHbi. 

TpaHcnopTHbie ra6apHTHbie pa3Mept>i nJiacTbipn o6ycjioDJieHhJ paowepaMH npen,oxpaHMTejibHbix MaH»cr m 
nooTOMy npn jxtsnmcmm cro o kojiohhc roiitokt rcpMeTH3Hpyioiuero noRpbiTHn nnacrbipH co crrcHKaMM 
o6camn>ix rohohh KCRjno^eB, *rro ooecneHMBaer ero coxpaHHocTt>. 

MaH^eTbi H3roTaHOHBajoTCH M3 Maxepwana ^ocraTouiio anacTHMHOiX). mixKjw hc npeiiH'ixrrooBaTb 
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pacrapipcHMW njiacrbfpH o kojiohhc m hc ctmaoaTb npii 3 tom 3HatWTcnbHbix A onarawreJibHbix yatniai u u 
to «c spew* AocTaTflwo npownoi-o. citoco6hoix> cuxpaimTb rcoMcrpHMccRyio $opMy b npoucccc 
TpancnopnrpoBKH miacTupn h wecry Hapymcmw kojiohhu. nanpHMep. namonajiena mra peomiw. 

npw pacimtpemm iuiacrbip*i kjaiuaerbi sa ewer noniiyTpeHMH. oopaayiomKX 3a3op 10 MemAY hmmm h 
□jiairrwpcM h kohmmcckmx ncpcxoAOO. Mciunoyajoamx o6pa30BaHMc CRjiaAOK. A^P^y**™" 0 pa^najibHOM 
HanpaBncraw h npHHLHMaiOTCH r (TTchkc nnacxbrpH. riocKo/ibKy TamiDina ctciikh uaHmer 6mnRa TomnjiHe 
repMCTH3npyiomcro noKpwTWH. flonfljmHTenfeHOfl norepM npoxo/nioro ccuchhh kojiohhw o Done ycranoDRM 
njiacTbipH hc npowcxoAMT. 

Wcnojib30BaHHC npcfljiojfiCKHOPO imacTbipH. CHa6xcHHoro npcAoxpaKMTcnbHbaoi MaHjKeraMH no3Bonirr 
npeAynpeAHTb tdchmc i-cpMcmswpyiomcPo hokputhh o ctchkm KonoHHbi. coxpaKUTb cro nwiocTHOCTb m 
o6ccnemrrb Ha^cwubift pewom* HercpMrrwiKbix o6ca«Hbcc kojiohh. blblbll blblbI2 UbIbI3 
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Claims (QopMysia H3o6pereHii5!|: 

RnacTbipb ftTLH peMoirra oGcaAHbtx ko/iohh, cocroHmnfl mo npoAonbiio ro^pnpoBaimoM Tpy6bi c HapyxtHbiM 
repMcrusifpyioa^iM noRpbiTHew, BbinanHeHHbm wo Ha6opa KonhueBbix 3/ieMeHToo. pacuwioHtefiifbix e/jojib 
TpyCbi c 3a3opoM orHocuroibHo Apyr ^pyra. oT/nwajoiuwiicsi tcm, «rro. c npjiuo noownjeHiw HaaeiKHOCTii 
pcMOHTHO-ooccTaHOBHTtnbHbuc pa6oT 3a ever samjrrbi rcpMenrawpyiomcro iioKpbcruH c coxpuhchmcm 
rcpMcxMoamui KonoHHbi no bcch jytHHC Hanomcinioro rmacTbipn. oh cna6w.cn npcAoxpaiorrcsibHbuai 
uaiuseravof, uaKcuvianbHbiA HapymHbri* flHavieTp Roropbtx iipeBbiraaer HapyMHbiH ^Mawerp KOJibiteBbtx 
3/iCMCHTOB, npM 3tom npcwoxpaHMTOibHbic uaiuKerbi pa3uemeHbi uexpy KonmeBtiuM 9/ieueirrauii 
pepMCTM3tfpyx)u;ero noitpbiTHH c 3a30pa\ai c B03Mo»Hocrbio b pa6oncM iiojiojkchmh nepespbrnm oaoopoo c 
yvtCHbmcHKCM Hapymnoro ;piaM<rrpa nptfloxpaHMTOibHbuc Maracr /jo Hapy««opo tfnaMerpa KonbucBbix 
ojieueuroB. 
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(57) Abstract: 

The present invention relates to well drilling and oil and gas production, and in particular 
it relates to equipment and methods for overhauling wells. The object of the invention is 
to improve the reliability of repair and recovery work by protecting the sealing covering 
and ensuring the casing string tightness over the entire length of the applied patch. To this 
end, the patch is provided with protective cups whose maximum outer diameter excess 
the outer diameter of annular elements of the sealing covering, the annular elements are 
spaced along the tube so that there are clearances between the adjacent annular elements 
and when installing the patch these clearances are eliminated so that the outer diameter of 
the protective cups is reduced to the value equal to the outer diameter of the annular 
elements. 4 dwgs [illegible] 



Description: 



The present invention relates to the well drilling and the oil and gas production, and in 
particular it relates to equipment and methods for overhauling wells. 

The object of the invention is to improve the reliability of repair and recovery work by 
protecting the sealing coating and ensuring the casing string tightness over the entire 
length of the applied patch. 

This object is achieved as follows: a patch for repairing casing strings, consisting of a 
longitudinally corrugated tube having an external covering which is comprised of annular 
elements spaced along the tube so that there are clearances between the adjacent 
elements, is fitted with protective cups whose maximum outer diameter exceeds the outer 
diameter of the annular elements of the sealing covering, the protective cups are spaced 
along the tube so that there are clearances between the cups and the adjacent annular 
elements and when installing the patch these clearances are eliminated so that the outer 
diameter of the protective cups is reduced to that of the annular elements. 

When such a patch is lowered into the casing string to be repaired the patch contacts the 
casing string walls through the cups located between the annular sealing elements at a 
certain distance from each other throughout the entire length of the patch. 

Each cup is a cylinder whose diameter and wall thickness may be uniform or they may 
vary along the cup. The maximum diameter of a such a cup exceeds the outer diameter of 
an annular sealing element. 

The cup length is selected so that after the cups are fitted on the patch between the 
sealing elements the functional clearance is preserved not only during the transportation 
of the patch but also while it is expanded in the casing string. 

The cup spacing and the number of cups are selected according to the patch length and 
the casing string curvature so as to preclude any contact between the patch sealing 
covering and the casing string and the consequent break-down of this covering. 

The cup shape and physic-mechanical properties and the strength of the cup material 
ensure that the cups are not broken when lowering the patch into the well, and while the 
patch is expanded they allow the cups to be radially deformed until the cup thickness 
becomes equal to that of the patch sealing covering, thereby precluding any additional 
reduction in the casing string flow section. 

Fig. 1 shows patch 1 with protective cups 2 in casing string 3, Figs. 2 and 3 are 
longitudinal and cross sections of a cup, and Fig. 4 shows another possible design of a 
cup. 

The cup (Figs. 1 and 3) has a longitudinally varying diameter and a uniform wall 
thickness equal or close to that of the patch sealing covering. At the cup ends 4 the inner 



diameter of the cup has a negative tolerance relative to the outer diameter of the patch. In 
the middle portion 5 the cup diameter exceeds that of the annular sealing element 6 by 3 
to 4 mm while the wall thickness remains the same so that the cup body is recessed. 

Transitions 7 between larger-diameter and smaller-diameter portions are tapered with an 
apex angle of less than 45°. Clearance 8 is provided between annular sealing element 6 
and cup 2. The patch is lowered into a well on rod 9. 

The procedure of assembling and installing the patch is as follows: 

The cups 2 are installed on the patch 1 so that they are an interference fit thereon, which 
precludes their falling from the patch. Then, the sealing covering 6 comprised of annular 
elements is installed on the patch so as to ensure the clearance 8 between these elements 
and the cups 2. Following this, the patch is attached to the rod 9 and lowered into the 
casing string until it reaches its nontight zone; thereupon, the patch is expanded by use of 
a mandrel until it is brought into a tight contact with the casing string walls. 

The overall transportation dimensions of the patch are determined by the size of the 
protective cups, which any contact between the patch sealing covering and the casing 
string wall and the consequent damage to the covering while the patch is moved within 
the casing string. 

The cups are made of a material which is sufficiently elastic to allow the patch expansion 
in the casing string and not to produce considerable additional loads and which is, at the 
same time, sufficiently strong to preserve the geometric shape of the cups while the patch 
is lowered to the nontight zone in the casing string; they are, for instance, made of 
polyethylene or rubber. 

Owing to the provision of the recesses forming the clearance 10 between the cups and the 
patch and due to the provision of the tapered transitions preventing the formation of 
folds, as the patch is expanded the cups are radially deformed and forced against the 
patch walls. Due to the fact that the cup wall thickness is close to that of the sealing 
covering the column string flow section is not reduced in the zone where the patch is 
installed. 

The use of the proposed patch fitted with protective cups precludes any friction between 
the sealing covering and the column string walls and the consequent damage to the 
covering and ensures reliable repair of a nontight casing string, [illegible] 



Claims: 



A patch for repairing casing strings, consisting of a longitudinally corrugated tube having 
an external covering which is comprised of annular elements spaced along the tube so 
that there are clearances between the adjacent elements, wherein to improve the repair 
work reliability by protecting the sealing covering and ensuring the casing string 
tightness over the entire length of the applied patch protective cups are incorporated, the 
maximum outer diameter of which exceeds the outer diameter of the annular elements of 
the sealing covering and which are spaced along the tube so that there are clearances 
between the cups and the adjacent elements and when installing the patch these 
clearances are eliminated so that the outer diameter of the protective cups is reduced to 
that of the annular elements. 
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[see source for figure] 
Drawings: 



Fig. I 



RU 2068940 CI 

[see source for figures] 



Fig. 2 



Fig. 3 



[see source for figure] 
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Fig. 4 
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